Abstract. The rise of sea level will enhance erosion of cliffs that will be in the reach of storm waves in the distant future. We analyse the possible consequences of erosion-driven collapse of the cliff of Cap Canaille, located approximately 20 km from Marseille, France. A resulting fall of large amount of rocks (several millions m 3 ) into the sea (or a subaerial landslide of an equal volume) may generate a local tsunami that will endanger the adjacent seaside resort Cassis. The propagation of waves, created by this hypothetic event, is simulated using the fully non-linear Boussinesq wave model FUNWAVE. The maximum elevation in Cassis may reach 3.6 m and it only weakly depends on the particular scenario of the collapse. The largest source of danger is the short arrival time (3-3.5 min) of the first wave that is also the highest one. This requires implementation of nontraditional means for building resilience of the local coastal community with respect to such events.
INTRODUCTION
It is well known that one of the key consequences of the global warming is the rise of sea level [ 1 ] . Additionally to problems associated with flooding of lowlevel areas [ 2 ] , degradation of barrier islands [ 3 ] or enhanced coastal erosion [ 4 ] , this process impacts also seemingly stable cliffed coasts [ 5 ] . These coasts retreat at a certain rate [ 6 ] that in many occasions is only moderately smaller than the rate of retreat of, for example, till coasts [ 7, 8 ] . The largest threat to such coasts is that owing to the sea level rise the cliff toe may become subject to direct wave impact. The results of such an impact may remain unnoticed for a while for the retreat of such cliffs is a step-like process [ 5, 6 ] . Such a delay of the visible consequences together with an increase of the effective water depth at the toe of the cliff leads to an increased risk of collapse of large sections of the cliff into water of considerable depth. The largest danger associated with such an event is its potential to generate a devastating tsunami.
Tsunamis induced by subaerial landslides are thought to be the highest among contemporary tsunamis [ 9 ] . They have happened in several regions of the World Ocean also in the recent past. For example, on September 13, 1999 , Omoa Bay (the Island of Fatu Hiva, French Polynesia) was struck by 2 to 5 m high waves [ 10 ] . The reason was the collapse into the sea of a relatively modest in size (300×300 m 2 ) at least 20-m thick cliff located 5 km southeast of Omoa. In particular, the striking amplification observed in Omoa Bay is related to the trapping of waves due to the shallow submarine shelf, surrounding the island. They do happen also in the European waters. On December 30, 2002 several destructive waves attacked the coast of the volcanic island of Stromboli, in the Tyrrhenian Sea [ 11 ] . These waves were excited by landslides of estimated volume of 10.8×10 6 m 3 [ 12 ] that took place on the north-west flank of the volcano along the steep slope of Sciara del Fuoco. The waves also damaged several sections of the Island of Linari, located about 40 km from the event.
There are many high cliffs and potentially unstable mountain slopes along the European coasts. While the related dangers are probably at best quantified for volcanic islands [ 13 ] , this threat is intrinsically present also in several other domains [ 14 ] . The largest hazard in terms of exposure of people to such tsunami exists in cities that are located in the immediate vicinity of such cliffs and where such a "surprise tsunami" may arrive within a few tens of minutes without any apparent warning [ 15 ] . The above has shown that the radius of impact of such tsunamis may be several tens of kilometres.
A general discussion of risks, associated with tsunamis for the French coast of the Mediterranean, can be found in [ 16 ] . One site, potentially endangered by landslide-induced tsunami, is Cassis, a popular tourist town located near Marseille, France, well known for its wine too. There are several beautiful places for swimming and diving in the vicinity of Cassis. The surrounding landscape with high and bright cliffs has made it a favourite location of painters. The danger here is owing to the presence of one of the highest coastal cliffs (394 m) in Europe. It is located at Cap Canaille, close to Cassis (Fig. 1) .
The foot of the cliff mostly consists of marly limestone. Presently the cliff does not show strong evidence of potential instability. There is, however, evidence that such collapses have occurred in this region in the past [ 17 ] . The remains of the collapsed blocks are clearly visible on the slope of the shoreline (Fig. 2) . The average cliff retreat velocity was estimated to be on the order of 5 m per millennium. . NW denotes the north-western and SE the southeastern end of the cliff. The components of rocks are: 1 -calcareous sandstone; 2 -massive limestone; 3 -conglomerate; 4 -marl (under active erosion); 5 -stable ancient formation of fallen rocks. Dotted line indicates the boundary of the present marl mass under erosion. This formation reaches the cliff rock at a point marked by ++. The width of the entire formation is about 4 km; (b), (c) overhanging rocks on the steep slope. Photos by P. Rochette.
As the marl masses are located at the foot of the cliff, it is very likely that the predicted sea level rise in the near future may considerably accelerate the presently slow erosion of the marl slope and enhance the occurrence of the next collapse. The erosion of low-lying marl masses will eventually cause overhanging of the cliff and thus an increased level of danger by large waves, should a collapse occur.
In many locations a collapse of coastal cliffs or the formation of landslides along steep slopes in the immediate vicinity of the coastline has occurred owing to earthquakes (for example, on July 17, 1998 , in the Papua New Guinea [ 18 ] ). In these occasions the signal of such a large-scale disturbance is a natural sign of warning for a possible wave attack. The level of seismicity is, however, very low in the region of Cap Canaille. This means that a collapse of cliffs in this region owing to erosion of their foot is basically a random event that may be triggered by certain local circumstances. For this reason it is almost impossible to develop an early warning system and the resilience of the potentially affected domains should be built using certain preventive methods that account for the damaging potential of the tsunami caused by such a collapse.
The main goal of this paper is twofold. Firstly, we present results of numerical simulations of the tsunami wave, potentially caused by this future hypothetic event according to three viable scenarios. The presentation of this material follows the preliminary reports [ 19, 20 ] . To adequately solve this problem, it is necessary to reasonably estimate the features of the hypothetic slump and following landslide. Secondly, we address the possibilities for proper reaction to such events and building resilience of coastal communities in situations where the wave may hit a touristic town within a few minutes after a collapse of the cliff.
STUDY AREA
The study area is located in the southern coast of France, about 20 km to south-east of Marseille in the vicinity of Cassis (Fig. 1) . The focus is on the cliff of Cap Canaille (Fig. 2 ) located between Cassis and La Ciotat. The high cliff, facing the Mediterranean Sea, is about 4 km long. The cliff rocks contain several components such as calcareous sandstone in the north-eastern part of the area, massive limestone in the south-eastern part of the cliff and conglomerate at the southern end of the cliff (Fig. 2) . A large part of the cliff foot is covered by masses of marl that extend down to the contemporary waterline and is subject of intense wave-driven erosion. At places, stable formations of rocks, fallen in the past, are found.
It is natural to assume that the following chain of events will pave the way to the collapse of the cliff. When the sea level increases, the enhanced wave impact will erode slowly the mass of marl (area 4 in Fig. 2 ) located at the foot of the cliff. This process is eventually enhanced by an increase in hydrostatic pressure and is additionally amplified because of an increase in the wave height at the cliff due to the increase in the water depth. After some time the cliff will hang over the sea but will probably remain stable for some time. If the erosion continues, the breaking threshold is eventually reached, resulting in a massive collapse into the sea (Fig. 3) . The estimated volume of the slide (that occurred about 3500 years ago), based on the dimensions of the cliff and properties of its rocks, is from 3×10 6 to 11×10 6 m 3 [ 17 ] . Although this amount of material evidently cannot drive a megatsunami [ 9 ] , the volume of falling rocks is comparable to the volume of landslides at Stromboli. These landslides generated quite a powerful tsunami that led to extensive damage at a distance of a few kilometres and to a certain damage at a distance of some 40 kilometres [ 11 ] . We emphasize that a substantial tsunami wave may only occur if the collapse is a single catastrophic event (or a sequence of almost overlapping events occurring within one generated wave period), not a protracted sequence of smaller collapses. Studies of previous collapses of Cap Canaille have not strictly demonstrated which scenario of a potential landslide is most likely although indirect arguments were presented in favour of a single event [ 17 ] . A single-event collapse will eventually cause a local tsunami that will first hit the city of Cassis (Fig. 4 ), located just a few kilometres from the potential rockfall location. This city does have extensive coastal protection. Almost all its coastline is to some extent protected by seawalls. The old harbour (Fig. 4b ) is protected by up to 4-5 m high breakwaters. Still, two beaches are fully open to the sea and to the potential tsunami. The larger of these two, with a steeply sloping nearshore, is located near the harbour (Fig. 4c ) and another is located on the other side of the bay. In the case of an attack by a tsunami wave of even a moderate height (larger than 1-1.5 m), the harbour and the square adjacent to it will be inundated. It is very likely that numerous cafes and restaurants located in this area will be damaged, which means extensive danger to lives in this very popular area.
The extension of danger is somewhat limited due to the presence of threefloor buildings and narrow and steep streets that radiate from the square in question (Fig. 4d) . These buildings and uphill streets together protect the rest of the city from the tsunami to some extent. Such a structure of the city means that the propagation of the tsunami wave will be relatively limited. Moreover, the wave is not likely to reach the second and third floors that may provide a shelter in case of actual wave attack. The level of danger for the other beach is smaller because its slope is steeper and there is only a small square adjacent to it. The square is additionally protected by a car bridge. The rest of the coastline of the city is protected by a 5-8 m high seawall that substantially reduces the danger associated with the tsunami attack. The presence of several virtually open coastal stretches that are highly popular for both local people and visitors still means that this hypothetic event of cliff collapse and tsunami excitation may cause a significant number of fatalities in the city, especially around the harbour and on the beaches, which are hugely populated during the touristic season.
WAVE MODEL
We chose the public-domain FUNWAVE (version 1.0) package [ 21, 22 ] to model the tsunami wave generation and propagation. This model is based on Boussinesq-type shallow water equations for wave propagation in two horizontal dimensions but it simulates realistic wave dispersion [ 23 ] , bottom friction, basic fluid mechanics of breaking waves, and also wave run-up and inundation [ 24, 25 ]. For practical applications, the model is equipped with options to replicate wave generation, boundary absorption and moving shoreline. This formulation provides a sound and well-tested against laboratory measurements [ 26 ] basis for the simulation of wave propagation in coastal region [ 27 ] . The equations of conservation of mass and momentum, employed in the version of the model used in this study, describe the frictionless evolution of nonbreaking waves over a smooth, impermeable bottom and are as follows [ 27 ] :
Here η is surface elevation, h is the still water depth, u and v are the horizontal velocities in the x-and y-direction, respectively. The quantity γ has the meaning of a control parameter allowing to choose between fully ( 1 γ = ) or weakly ( 0 γ = ) non-linear cases, g is the gravity acceleration and subscript t denotes the partial derivative with respect to time. In our simulations we have used the fully non-linear version with 1 γ = . Detailed expressions for the (1)- (3) are integrated using a composite 4th-order Adams-Bashforth-Moulton predictorcorrector scheme [ 21 ] (consisting of a 3rd-order Adams-Bashforth predictor step and 4th-order Adams-Moulton corrector step).
The FUNWAVE model has been used for simulations of a variety of model systems, from one-dimensional small-scale wave transformation by bathymetric anomalies [ 28 ] and studies of criteria for breaking waves [ 29 ] up to the replication of the most devastating tsunamis [ 30 ] . The FUNWAVE model has been inter alia The large-scale bathymetry data ( Fig. 5 ) used in this study comes from SHOM (Service hydrographique et océanographique de la Marine). Near Cap Canaille, in shallow water (depth < 30 m), a bathymetric survey has been done by a CEREGE team with a differential real time kinematics GPS Trimble R8 and a monobeam Tritech PA500 echosounder with a resolution of a few metres across the coast and 10-20 m along the coast.
The basic assumptions and approximations used in calculations have been provided in a compact form in [ 20 ] but are repeated here for convenience. The tsunami wave, generated by a possible collapse of the cliff, was simulated using three scenarios. As we are basically interested in the order of magnitude of the tsunami danger and no detailed information is available about the potential rockfall, for the sake of simplicity it is assumed that the impact of the hypothetic cliff slump (scenario I below) is equivalent to a similar impact of an asteroid or to an impact of a sequence of smaller asteroids (scenario II). The relevant theory has been developed in [ [34] [35] [36] . It is assumed that the disturbance ( ,0) r η r to the calm water surface at 0 t = occurs as an axisymmetric cavity of a parabolic shape expressed as 
Here r r is the radius-vector from the axis of the cavity, r r = r , D C is the effective cavity depth and R C and R D are the inner and outer radii of the cavity (the radius of the area of depression and of entire disturbed area of the water surface), respectively (Fig. 6 ). The disturbance, expressed by Eq. (4), is used as the initial condition for the FUNWAVE model on the background of calm water in the entire simulation area.
The maximum tsunami height occurs at the peak of the spectrum of the resulting wave system and corresponds to the following wavenumber [ 36 ] :
The relevant wavelength (about 2.11R C ) is close to the inner diameter of the cavity. For large distances from the source it is easy to show, using the stationary phase approximation, that the maximum wave amplitude decreases with distance as r
. The most powerful wave train is obtained when all the impacted water is concentrated in the bordering "lip" of the cavity. In this case, the outer and inner radii satisfy the relationship 3
that is also used in our calculations 1 . ]. It is, however, easy to show that the volume of water in the depression of the cavity, described by Eq. (4), only equals to the volume in the bordering "lip" if 3
In reality only a certain fraction, say, ε, of the kinetic energy of the impact of the rockfall (called impactor below) is converted into the tsunami. Therefore the depth of the cavity is given by
where ρ i , R i , and V i are the density, radius and velocity of the impactor, respectively, g is gravity acceleration and ρ w is the water density. Several authors [ 34, 35 ] suggest that the following relationship holds between the depth and the radius of the cavity:
where q and α depend on the properties of the impactor. Substituting Eq. (7) into Eq. (6) leads to the following expression for the inner diameter 2 The parameters of the impact and the nearshore at Cap Canaille were such that the cavity depth generally exceeded the nearshore water depth. According to [ 34 ] , most likely, an initial impact tsunami cannot be higher than the ocean depth, and the cavity depth cannot exceed the water depth at the impact site. For this reason the estimates of the resulting tsunami wave height are limited by the water depth [ 34 ] . Moreover, when the wave height reaches more than 86% of the water depth, the FUNWAVE model becomes unstable. This constraint gives rise to an additional restriction for the cavity depth in our calculations:
where (0) h is the water depth at the centre of the impact site. Note that although effective cavity is limited, the inner diameter ( )
d R of the cavity grows with the radius of the impactor.
The presented concept is only applicable for relatively high-speed impacts such as asteroids, explosions in water or (underwater) volcano eruptions [ 36 ] . It is obviously invalid for impact speeds that are comparable with the long wave speed gh at the impact site and under which a high "lip" of the initial disturbance cannot be formed. A rough estimate of the typical impact speed of the rupture, depicted in Fig. 3 , can be obtained as a free fall speed from the average height of the cliff (180 m). The resulting speed is about 60 m/s, which is much larger than the shallow water wave speed (10-20 m/s) in the possibly impacted area.
Physically, the limitation of the cavity depth to 0.85 (0)
eff C D h = means that only a part of the energy of the impactors that "bottom out" the seafloor will be converted into tsunami. This limitation was used to calculate the fraction of energy 0.15 ε = of the impact that was converted into wave energy based on data from [ 35 ] . A collapse of the cliff may also occur in the form of a slide of a large volume of rocks along the existing cliff foot and further into the nearshore. In order to estimate the consequences of such an event, we address the possibility of tsunami generation by a subaerial sliding solid mass (scenario III). The relevant differential equation for the motion of the mass centre ( ) x t in the direction of the source, used to describe the initial conditions for the FUNWAVE model, can be written in the form [ 37 ]:
where W, T and L are the width, thickness and length of the landslide that moves in the constant-depth water with a density ρ w . The flow velocity at the shoreline is determined from the initial velocity u, using the quadratic approximation
where C m is the additional mass ratio, C n is the Coulomb friction coefficient and , and the value 100 L = to reflect the length of the path of the sliding solid mass. Similar formulations with slight differences in details are commonly used in other numerical studies of tsunamis excited by subaerial mass flows [ 32 ] . A more detailed analysis of the impact of such a sliding mass that enters the water along a sloping coast is performed in [ 38 ] , using physical experiments and Lagrangian and Eulerian numerical models SPHysics and Gerris.
WAVE SIMULATIONS
As mentioned above, previous studies of past collapses suggest that the amount of hypothetical landslide is likely to range from 3 to 11 million m 3 [ 17 ] . Based on this estimate, we first evaluated the consequences of different volumes (from 3×10 V ≅ m/s, calculated by assuming a free fall from the average height of the cliff of 180 m, varied a little bit depending on the radius of the impactor R i for a particular collapsing volume. In all calculations it was assumed that ρ i = 2ρ w .
The differences in the properties of waves for these values were relatively small (Table 1) . Almost all the parameters (amplitude, period and arrival time to Cassis) of the resulting waves were very similar. The first wave always produced the maximum water level elevation. The arrival time of the first wave to Cassis was almost the same in all cases (cf. [ 38 ] ). This suggests that the resulting wave in Cassis Bay is relatively invariant with respect to the particular collapse volume whereas even for the smallest estimated volume there will be definitely a danger for the city. As the most likely volume of the rockfall is about 6×10 6 m 3 [ 17 ] , we choose this case as the triggering event of all scenarios.
As such an event not necessarily occurs instantaneously or at a single site, an alternative scenario II was designed to study the consequences of eight equal clods (each volume of 750 000 m 3 ) with the total volume of 6×10 6 m 3 subsequently falling into the sea along the coast within a short time interval. This scenario is quite likely according to Fig. 2 : it suggests that the marl erosion occurs along a fairly long stretch at the foot of the cliff.
The third scenario III was based on the above-described model of sliding mass where the same volume of 6×10 6 m 3 was moving along the coastal slope. Thus, all scenarios correspond to the same volume of the collapsing cliff.
Top views of initial elevations derived from Eq. (4) for the first and second scenario and from Eq. (10) for the third scenario are shown in Fig. 7 . The simulated water surface elevation was recorded at several numerical gauges at the coast (Fig. 5) . These locations included points near the initial collapse site (gauges 1-4 not shown), in Cassis Bay (gauges 20-23) and also different points along Calanques (narrow fjords, gauges [11] [12] [13] [14] [15] [16] [17] [18] [19] . Not surprisingly, the wave patterns are similar for all the scenarios. The excited wave propagates mainly in the offshore direction but a substantial amount of wave energy propagates in the direction of Cassis. The wave front reaches the southern boundary of the computational domain (a distance of 10 km) about three to five minutes after the impact. This difference obviously stems from a slightly different location of the initial wave front in different scenarios.
The distributions of the maximum elevation and deepest depression of the water surface from its calm position are shown in Fig. 8 . The elevations reach up to 8 m in the vicinity of the hypothetic slump. The largest waves propagate like cannon shots perpendicularly to the cliff, straight to the offshore. The wave amplitude decreases, as expected, relatively rapidly with distance but is still in the range of 1.5-3.6 m in Cassis Bay. Interestingly, in other bays and also at the southern, eastern and western boundaries of the model domain the wave was fairly unremarkable. Thus, the simulations suggest that the greatest waves will appear near the generation location and also in Cassis Bay.
An analysis of the time series of water level elevation at numerical gauges in Cassis (gauge 21) and Castel-Viel (gauge 19) gives further insight to what may happen in the interior of Cassis Bay after such a collapse (Fig. 9 , Table 2 ). The first wave with a height of more than one meter and a period of 2 minutes will arrive at the city beach in about 3-3.5 minutes after the event. The maximum water level elevation may reach 3.6 m (total wave height over 4 m) if the collapse will proceed according to scenario II (collapse of several blocks). The typical period of such water level oscillations is about 30 s, that is, much smaller than typical periods of tsunamis, which means a relatively modest range of inundation compared to long-period tsunamis. The maximum wave heights are smallest if the collapse would happen in the form of a sliding mass; in this case also the wave period is the largest. The first wave would arrive in 3 minutes if several blocks would collapse and in 4 minutes if some other scenario would occur. In all cases the first wave will produce the maximum water elevation in the city. The presented data suggest that the overall appearance of a tsunami in Cassis Bay caused by a cliff collapse at Cap Canaille is very similar for all simulated scenarios. There are obvious differences in the arrival time and typical period of the excited waves. The major source of danger and a potential cause for loss of lives in such an event is the very short arrival time of the waves after a cliff collapse. The first, most devastating wave may arrive as rapidly as 2.5 minutes after the collapse. This short time interval hardly leaves any time for the distribution of warning message even if the collapse itself can be recognized immediately. At the same time, the height of the waves is substantial and water level elevation up to 3.6 m may occur in the case of collapse of several blocks. Such a wave is capable to cross the beach and inundate the port area, the adjacent squares and part of streets to the city. Apart from the material damage to shops, cafes, restaurants or yachts, the small time lag means a considerable danger to the users of this area. It is most likely that there will be no warning time and the people on the beach and in the port will not know what to do and where to escape; so panic may arise, and also the possible hustle and loss of life.
CONCLUDING REMARKS
The presented results of simulations of several scenarios of excitation of a tsunami by a hypothetic collapse of the cliff suggest that several sections of the coastline of Cassis are in significant danger should such a collapse occur. Based on the study of past collapses [ 17 ] , the recurrence time of such events may be on the order of several thousands of years, indicating a low probability for such a hazard. However, the predicted enhanced global sea-level rise may considerably shorten the time interval until the next event.
The details of the approaching waves depend on the particular features of the event to some extent but for all scenarios the overall picture of wave propagation and, consequently, the overall level of danger is basically the same. The maximum surface elevation for the Cassis region is about 3.6 m for a wide range of the collapsing volume. As many tsunamis in the past have created much larger elevations in different parts of the World Ocean, the wave attack and inundation by these relatively short-period waves would be basically manageable using classical means of tsunami hazard mitigation if there would be enough time for spreading the warning message.
The major problem for Cassis is the timing of the wave that leaves virtually no time for the warning. The arrival time of the tsunami into the harbour and beaches is as short as 2-3 minutes after the cliff collapse. Therefore, such a hypothetical event basically leaves the Cassis residents and visitors in the harbour and on the beach fully exposed to the tsunami attack.
Moreover, there is no sufficient information to accurately determine the characteristics of a potential collapse, the details of the excited wave or its particular impact zone. Some additional knowledge may be obtained by means of more appropriate modelling of the perturbation of water masses due to the landslide or rockfall. It is clear that the shape of the initial disturbance is not a sphere. Indeed, a parallelepiped or a brick, thin and long, consisting of rock, sandstone and air mixture is more appropriate. It may happen that the wave heights and surface elevations, calculated here using several rough approximations, are biased.
The major message, however, is clear: this situation calls for alternative means towards improving resilience of the potentially impacted areas along the coast of Cassis Bay. First of all, this can be achieved by extensive preparedness of the local authorities, rescue services and residents. It is definitely not enough to prepare rescue team actions towards helping people to get away from the beach in the case of cliff collapse. The above-discussed extremely short time interval between the collapse and the arrival of the wave means that even the most well-prepared rescue services simply cannot be mobilized before the waves arrive. Therefore the focus should be on preventive activities towards preparedness of all beach and harbour users.
As the first disturbance to arrive is a wave of elevation, a warning should be given immediately based on either visual or certain sensor-based detection of the collapse. It is important that all residents would know how to proceed if such an event has been detected: to immediately abandon areas exposed to the wave attack and to move either to higher ground or to higher floors of the buildings. Moreover, they should tell the visitors of the city and beaches to do so as well. The officers should be prepared not only to help people get away from the beach towards higher ground (which effectively means walking of 100-200 m inland) but, even more importantly, to take the necessary actions to prevent panic as the wave impact and inundation time are expected to be short. The officers should be provided with the necessary equipment, transport and communications, to carry out the described activities.
We once more emphasize that focusing on a rescue alert without preparedness of the people is not reasonable due to very small time lag from cliff collapse to the arrival of waves. A passive means of mitigation of the potential damage is to further develop the protecting coastal engineering structures in Cassis in order to prevent irreparable consequences for the city infrastructure. Another important direction of efforts is the development of a monitoring system of the status of rock masses of Cap Canaille. Combined with further studies of various hypothetical events, a system of detection of motions in the cliff rocks contribute to the decisions to be taken to mitigate the local tsunami effects, such as preventive and promotional activities, to warn people about the danger, shifting the beach to a safer place, creation of rescue teams, ways to further explore and prevent the possible collapse. ruses paiknevat Cassis' linna. Laine tekkimist ja levikut on analüüsitud mittelineaarsetel Boussinesqi võrranditel tugineva lainemudeli FUNWAVE abil. Kõigi vaadeldud stsenaariumide puhul tabab Cassis' linna kõrge, kuni 3,6-meetrine laine. Suurimaks ohufaktoriks on asjaolu, et esimene laine, mis on ka kõrgeim, jõuab linna randadesse ja sadamasse väga kiiresti, 3-3,5 minutit pärast varingut.
